TO THE CONSUMER 


FULL ONE YEAR WARRANTY 

For one year from date of purchase, APF 
will repair defects in material or workman¬ 
ship. free of charge, which appear in Ihe 
operation of this electronic calculator un¬ 
less caused by damage resulting from cor¬ 
rosive leakage of batteries or from the un¬ 
reasonable use of this product. 

To obtain service under this warranty 
return this calculator to your Dealer with 
evidence of date of purchase, or return it 
directly to APF Service, prepaid with proof 
ol purchase date, 

The above warranty gives you specific 
«egal rights, and you may also have olher 
rights which vary from state to Stale. 



OUT OF WARRANTY SERVICE. Slate the na¬ 
ture of your difficulty As with any fine equip¬ 
ment, pack carefully and forward via insured / 
prepaid parcel post to: 

APF SERVICE CENTER 
43-17 Queens, St- 
Long Island City N.Y. 11101 

or 

APF SERVICES LTD. 

47 Valley Brook Dr 
Don Miits. On! Canada 
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Section I 
Introduction 

Your APF Mark 55 Advanced Scientific Calculator ub'izes *ecent 
developments in semiconductor integral ad circuitry to provide 
you wdh a powerful computational instrument c apac-ie Of solving a 
wide variety of problems. "he Mark 55 is a portable calculator 
capable of operating from aimer a self contained rechargeable 
battery pack or from an A C adaptor 

Your calculator uses the more efficient method os Reverse Polish 
Notation (RFNi With RPN you have a four (4) register operand 
stack Add to this feature nine (9) storage memories and you can 
work the most complicated mathematical equations with full con- 
ftdenceof accuracy. Entries or results can be as small as 0-1 > 10 n 
or as large as 9 99999999939 ■ 10 w and can be displayed in either a 
twetve |12) digit floating decimal mode or a selenitic notation 
mode with & ten .101 digit mantissa and two f2> digit exponent 

The following ?s a list a* some of (he features of your calculator 

* Basic Add Subtract Multiply, Divide 

* Deer entry. Clear oversow Clear display Clear registers 

* Trig funchons^caiouiate tn raoians pr degrees 

* in. fog e\ 10 1 

* Powers y*. Root? Vv : Functions Of x J lx x : x 
» Hyperbolic functions 

* Vector addition subtraction 

» Percentages aceon d scountyieio'^ percemagegress p'ofit 
margin 

* Statist cal L ^ _ - everaqes standard deviations 

* 9 Storage memories 

* r. CO 12 digit accuracy 

* * i sign change 

* PpiarRectangu ar conversions 

* PadiahfDegree conversion 

* Metric U S. urn? conversions 

Although the Mark 55 was designed primarily for scientists and 
engineers Its price puts it well within ihe reach of students and 
schools, and its Dower makes it invaluable for any commercial or 
Industrial manager 

Please review Ihe Instructions in this manual Work through the 
examples illustrate, and wdhin a v&ry short tim^ you will become 
proficient In using your new calculator 

CONVENIENT. RAPID. ACCURATE. YOU WILL FIND MANY USES 
FOR YOUR ELECTRONIC CALCULATOR. 
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Portable Battery or A.C, Operation 


Gere ol Your Calculator 


Battery Operation 

Your handheld portable electronic calculator is made with a sealed 
rechargeable N(*C4D oartery pack Under normal operating condi¬ 
tions you can expect ebouE &■ 7 hours of calculation time for a fully 
Charged battery. 

The NI-CAD ballary pack is fully charged and tested at the factory 
he-ore shipping However, due !0 shelf life discharging, we re¬ 
commend that you charge the batter ies for 24 hours prior to use 
When the battery is almost discharged, the display will appear dim 
and calculations will become erratic To present improper calcula¬ 
tions the battery should oe recharged as soon as possrble 

NOTE As a genera' rule f improper operation occurs, first try the 
calculates Wliri ,j 5 adaptor'charger connected. If operation is then 
norma this indicates that the batteries are low 

Battery Charging 

Connect she adapter charger (Type -ftS> into a convenient source 
oil 10120 volts A C Turn the calculator power itch off and push 
The adaptor,charger plug firmly into the rear socket of the cal¬ 
culator Cnee k thai the plug is inserted ell the way A lull charge w*U 
take approximate 1 y hours and is best done overnight For the 
first hourot charging, the ariiOft switch must be in the off position 

NOTE Operating the calculator during charging wilt increase the 
time required far e full charge 

A C Operation 

Connect the charger adaptor {Type 415) lo a source ot 11G-12Q vott 
A C. Turn the power switch to the off position and push she 
chargenadaptar plug firmly inlo I he rear sockel of (he calculator. 
Then simply (u'n the power switch on 

NOTE: When disconnecting the charger'adaptor. turn the power 
switchqffand tilwuysdisconnect ihepluy from thecalculator first. 


For best care of your calculator the following paints should be 

noted: 

* Never use any other A C adapt or,recharger except the model 
type 4t5{ included). improper r. put col Jd do Mm anent damage 
to your calculator. 

* As with all line equipment, protect your calculator from shock. 
Also protect your machine from dirt dampness and abrasion 
Your caicu ator s supplied with a protective carrying case 

* Never attempt to lake yogr calculator apart This should oe done 
only by qualified APF service personnel 

* For best service the calculator should be used and recharged at 
least monthly Turn the power switch off when not in use 

« Do not store your calculator in an area where temperature will 
exceed 120F Such temperatures could 00 experienced m a 
closed a j-omobi e Curing summer 

* If Thecalcuiator Has been chilled at Deiow freezing temperatures, 
allow the machine to warm It several hours before operating 

« Never clean the calculator with solvents, such as paint thinner. 
Use only a wafer Hampered soft cloth, 





Section II 

General Operating Instructions 
Fundamentals 

Getting Started 

Your APF Mark 55 is ShicpSd wth rts batlenes in pt3ce Refer to 
page 4 for Patter? and A C oporotfan 

Keys and Switches 

The figure on page 6 illustrate* The keyboard layout 

POWER SWITCH-—Slide 'he power switch to <he left to turn the 

calculator on 

SHIFT KEY—The keyboard con* srsoi 30 keys. \n order to give your 
Portable Calculator maxi mg rr capaDdity in a minimum size, 17 keys 
incorporate a SHIM FUNCTION SYSTEM s*m lar to a typewriter. 
THE CALCULATOR RESPONDS TQ ^H£ FUNCTION IMPRINTED 
ON THE KEYS IN THE UNSIFTED MODE. AND THE FUNCTIONS 
ABOVE THE KEYS IN THE SHIFTED MODE To use the unshittsd 
function Sinply touch the selected kay To us* ihe shift &d function. 
*irs! touch the sn^h key (SHIFT], then the <ey with the desired 
function printed above it 

Also there are 4 dual tunc!ton keys <SHIFT'QP5 T INV.STO 
HYP RCL O lASTXJ which dc rot require touching the shift key 
prior to using either function Which function ^ performed <5 
oeterrmned by the neKt Key touched 

Refer to the KEY INDEX (inside Pont coverK for further description 
on these toys 

NOTE In all examples and explanations m this book, nonahiftGC 
functions are indicated by [FUNCTION], and shifted functions are 
indicated oy [SHIFT] (italics}. 

DATA ENTRY KEYS 

NUMERiC KEYS-Stamhtrd [ \ J tg [9[ keyboard is provided as well as 
[Q| and decimal point (.] 

[-/ 1 Change sign key ChangesTho sign of thedikptey from ■+■ to 
or — to + 

(SHFTJ [r]—Enihfs the value of the constant pl M to 12 significant 
digits (3,14159265359) 

[EE]—sets the two right most digits to zero and prepares the cal¬ 
culator to accept I he subsoqueni number as an exponent of 10 

[JNV]—instructs the calculator lo calculate !he inverse function of 
I he next key touched {l.e. IINVf fin] results In a-) 
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D[BpFay Formats am* Number Entry 

Entered tut cars gr results can be displayed in either the normal 
mode or ihe scientific mode 

FORMAL MODE -This mode displays entries Or results in a Signed 
12 digil Hooting dee*mat or fncec decimal point mode. 

SC1ENT1FIC MODE—This mode displays entries or results with a 
signed 10 digit mantissa (wild fixed crfioattegdeeimHl point) and a 
signed 2 digit exponent NOTE The calculator automatically goes 
.nTo the scientific mode when a result ot eniry &*ceed5 
939999999999 

jDPS| Dodmri point set—prepares the calculator to set the dis¬ 
play format as spccilied by the nexf key entry, 

jDPSj (soth Wilt sot the display format to scientific notation mode 
{decimal point in the mantissa is floating] 

[DPS] [INV] tact I —Will sal the display to the normal 12 digit floating 
decimal mode. 


[DPS] |N]—'Win get the number of digits to the nghl of I he decimal 
point Ip N places N -s any numeric key from 0 through 9. You can 
sot a fixed decimal point in either the 2 digit normal mode display, 
or m the 10 digit mantissa of a scienl l c mode display 

Convening between various display modes doe* noi csesl 'ay data* 
amd the calculator always performs calculations internally to 12 
Significant digits. When a fixed point display mode is used irve 
calculate' will round the display to the appropriate number of 
decimal places That is, if you are in fixed port 3 mode sr internal 
result of 2 $1271 wilt be displayed as 2,613. 


Example— Enter the value ol negative p i ^ in tloalrq point mode. 
Set the decimal point to 7 peaces Change to scientific mode Set 
the mantissa IP 2 dec imal pi aces and ihen convert back to floating 
decimal mode 

NOTE When power is first turned an the calculator automatically 
goes to fixed decimal pom! mode — ? places 


Key Sequence 

Power on' 
[DPS] (JNVlfsciJ 

[SHIFT] (n) 

W [ 

PPS] [7] 

[DPS] f-SCfJ 
IDPSI [SI 
[DPS] [INV] (30) 


Display 

0,00 

D 

3 14159265359 
-3 14159265359 
3 1415927 
3141592653 00 
3.14 00 
3 14159265359 


Comments 


n to 12 digits 
negative tt 
round to 7 places 
floaimg decimal in manii^a 
round down to 2 places 
reTurn to flotting decimal 
mode 
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Reverse Polish Notation 
And the Operand Stack 

To perform calculations the Mark 55 usas Reverse Polish Notation 
(RPNl also known as Lukasiewicz Notalion RPN is the efficient 
meihod used by computers lo evaluate mathematical expressions 
With RPN, there is one basic rule 10 follow Always enter the 
operand (number) or operandsfirsi, item perform toe operation. As 
a simple example, to add 2+3, first enter the 2 and 3. and then 
perform the (+) operation 

To allow entry ot operands, there are A memory registers an a nged 
in a vertical stack, For explanation purposes, tha register names 
will be designated t>y upper case X. Y t Z> and W i he<r contents (the 
number stored In them] will be respectively designated by a lower 
ease x, y, z h and w 


NOTE: The contents of 
ma X register tx] is always 

displayed 

When a number & keysd 
In, it gees Into Ihe X regis¬ 
ter 


Register 

Name 

Contents 

w 

w 

2 

z 

Y 

¥ 

X 

X 


Top Of 
Stack 


Rot tom 
CM Stack 


[ENT| — touching tee enter key 
copies the contents of the X re 
gister into ihe Y register. Also 
the contents of the Y and Z re¬ 
gisters are moved up one place. 
The contents of the W register 
are discarded 



& 




Sing I* Variable function* - 

Functions such as w 2 are eg; ted 
single variable functions since 

they on v require a stngit 

operand in order to tie per¬ 
formed When a stogie vgnaple 
function is performed [F(xj|, 
only the contents of the X regts 
ler are effected 


T*ro Variable Function! - 
Function* such as Add are cal 
led 2 variable functions When a 
2 variable function is per¬ 
formed, the X and Y registers 
are used and the result is 
placed m the X register, the 
contents ol the W end Z regis¬ 
ters move down one place. 



-►W 

<x,yj-»x 



Saklc Function* D*fln«d 

[ + 1—Adds the contents of x and Y registers Plates the result in X 
and pulls ihe slack down [y +■ xj —X 

[ -]—Subtracts The contents of X from the contents Of Y Places (he 
result in X and pulls the stack down (y-x)-^X 
t *]—iMultiplies the contents of Y and X registers Places Ihe result 
in X and pulls the stack down ly - *V-X 

[ ]—Divides the contents d 1 Y by the contents of X Places the 
result in x and pulls ihe stack down, (y x) *X 
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Stack Manlpufatlon - There are two functions used to move the 
contents of the slack registers 


!* y| SimuHaneousby switch¬ 
es the contents of the X and Y 
registers The Wand Z registers 
remain the same 



III—Rotate Key * moves the 
contents of each register in the 
stack down Ode position and 
moves the contents of the X to 
the W register 


Clearing 



i CLX(— Touching this key will ctear only the X register (the d >5piav t 
it is also used during overflow arc underflow <*ee page 27). 

< SHIFT} (ctrj— Touching this function wilt clear the X Y Z, and W 
registers. NOTE Although it 95 not necessary but might Ge com¬ 
forting touch (SHiFTf icfr) prior to starting a new circulation 


Basic Example 


Key Sequence 

Display 

Comment* 

[SHIFT! feirf 

0 

Clear * y. z w 

tg 

TO 

10 goes into X 

ENT] 20 

20 

pushes the stack up and 20 into X 

ENT| 30 

30 

pushes the stack up and 30 into X 

ENT] 40 

40 

pushes ihe stack up and 40 Into X 

CLX] 

0 

clears X r l and W *emain rhe same 

in 

30 

rotate stack 

SHtFT| felt) 

D 

clears X, Y, Z t and W 


11IU3U1 0. 

NOTE To clear all registers including the storage memories. turn 
the calculator power on and off 
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HowTo U*e fiPN 

To Evaluate Mathematical Equations 

To enter and solve problems using RPN and the operational stack 
simply fo low the rutes outlined m the now chart below ;A flow 
chari is a path ol sample steps to followi 


S tep 1 

t 3i?yiri Al L*M 
\ Stdto 01 EqfcuitJsn 
\_ / 

-- V 


St»D 2 


Kli'f In 
kiu mtwht 


Step 4 



T S»p J 

y\ 

Ye C#i 4 

. £ ^3* V i'»Jt . 

Ft#ncr.a^ae. ' 
P t ft rmtv 

/ 


\ 


’v/* i 


5t*p 6 


V * Numar 

wu juh mvent 




stip s 


TWu Vi^t*±?;* 

ft* y 3 
sNp'&.-ntdy 

/ 


*« 


St*; T 


"j intwc TOtj | 


NOTE During Step 6 you only have to touch | ENTER! If the number 
was just Keyed in Whenever the display contains the resuh of a 
Function, il is not necessary to touch [ENTER| before keying in a 
number 


Example 1: io calculate6-2 3 


Key Sequence 

Display 

Comments 

(SHIFT) (dr) 

0. 

Ciear ah registers m stacit- 

6 

S 

Key in ftr&l number * step 2 

|ENTi 

a 

Steps 3 end 5 are no - so go to step 5 

2 

2 

Sack at step 2. 

M 

& 

Go to step 7 

Then steps 3 and 5 are ^io 

Then Step 6 if omitted since the 
display contains a result of a 
(Function] 

3 

3 

Step 2 

I-J 

s 

Steps 3-5-7. answer 


NOTE AH fractions should be mentally rewritten as 
(numerator*-[denominator} 


Example 2: to calculate o 
Mentally rewrite ±i$ as e -[(i 2} 1 (3 4) 


Key Sequence 

Display 

(SHIFT) (cbj 

*X 

6 

6 

IENT) 

6. 

\ 

1 

|ENT| 

1. 

2* 1 

0-5 

3 

3 

[ENT| 

3 


075 

[+1 

1,2-5 

l-f 

40 


Comments 

Key in and enter 
frrst number 
Key in and enter 
2nd numoer 

Key (n 2 and perform bh^on 
Key m ^automatic enter of G 5) 
Enter 3 

Key in 4 and petlorm division 
Add * and y registers 
Divide y by i answer 


Example 3: to calculate 


- 1QQ» 10~ ; 

150 00*1 (0.2*10**) 


Key Sequence Display 

[SHIFT) (dr) Q 

100|+ 11EE13K-] -100.-03 

[ENT| -0.1 

50|EEJ 3[ENTI 50000 

.2(EE] 6K -HXJ 0 01 

M - 10 * 


Comment! 

Dear registers 
Key numerator and 
Enter 

Key If) 50 ' TO* and enter 
Key in 2 - 10 * and multiply 

Divide * answer 


t? 


t3 



Single Variable Functions 


Serial and Mixed Calculations: 

ff after a cateijlatroccurs, a number is keyed r an automatic 
1EMTERI is first permitting se* ■« c£lrui£t on& 

Etampfe: p o calculate 5-3-6-9-63 


Kay Sequence 

[SHIFT] (eft) 
S[ENT| 

31H 


Display 

0 

6, 

9 


Comments 

Enter first number and 
2nd number gnd perform addition 
It is not necessary to [ENTE^l g 
since it Is a result of r= calculation 

Enter 0 and subtract 

Enlef 9 and add 

Enter 63, subtle I - sniwer 


BI-5 1, 

01 * | TO 

6&H -S3, 

Example: to calculate 

[K6-4J-4 -+(11-118-3^1* 123 *9 -141 p- 5 

Kay Sequence Display 

6[ENTJ 4[X] 24 start at feh sice 

4[ | 2C 

It JENT] IfliENT] ?!-[[ ] 5. 

H 25. 

23 [ENT] 9[ [14J IB 

3[ENt][5]tXl 1.5 

It m 

[*| 300. answer 

Correcting input Errors 

If a number «s incorrectly *eyec in, stmply touch [CLX’ a no iner 
enre* The correct number 
Eiample calculate 12- 7 

Key Sequence Display 

[SHIFT] foff/ 0 

I2IBIT1 12 

& 8 

MISTAKE MISTAKE 
[CLX] 0 Clear only x 

7 7 

TXJ S4 answer 

[RCl] [L$T x[ ■ Besides the 4 register operand stack, mere is an 
additional register used to store the number that a as in ihe X 
roister wheh the last function was performed To bring mis 
number back to the * register simply touch rhr sequence [RCL1 
[1ST X] This fund tar Is useful for repeatedly using an operand In 
severai natrufatioris [ex as a constanlj 


Comment* 

Clear stack 

Enter 12 tc Y register 


t 
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Logarithms and Exponentials 

[inf - Calculates the rog aase e of Hie display 
Shift * fog: calculates: the log base to. of m® display 
.<NV| |in|- * calculates the natural antf-log- ratseiefoifis power 
In the display 

[SHIFT! IlMVMpg.' TO 1 ■ ralcuigtes the common anti-leg • r&t3es 10 
fo me pcw#r r 'ha display 


Example: in calculate *r 3 + >n33 la 2 decimal plains 


Key Sequence 

Display 

[OPSl 2 

0 DO 

3 fn! 

1.10 

30 m 

3 40 

i-i 

4 50 


Comment! 

Set decimal iu 2 t’teces 
Calculate in 3 
Calculate In 30 

Arid x and y rerj-stiv * answer 


Example: 'c jateufate log 5 i 10 s Ip 2 tfecM plates 


Key Sequence 

Display 

Comments 

fDPS 2 

0,0G 

Set decimal 2 places 

5 |SHiF r ] flog) 

-0.30 

Cacj aie log 5 

IRCL] LST XI 

050 

Recall lest argument anc 

SHIFT [INV| ,'<00,1 

3.i e 

Use to calculate iQ * 

1*1 

2.8€ 

Add * and y answer 

Example: So calculate e 

** *to twocecima b aces 

Key Sequence 

Display 

Comments 

;CPS m 

o.oc 

Set dectmai to 2 p aces 

10 * | [ENT: 6 I , 

t 67 

Calculate i 135 

|INV( (in. 

(MS 

answer 


\ X. vx end X? 

iSHiFT 5 : * - Calculates me rec p^ocai of me display 
rSHirr A 7f * Caisj a-es me square root of me display 
[SHIFT [fNVJ A ” -r J - Calculates me square oi the display 
[SHIFT ’,*!\ ■ Calculates the factorial 0* the display Ethat is the 
product 3< \X\ (X-*i (X- 2) (1 > The tti^^nun number whose 

factor ai can be calculated Is 59. However, by using overflow ;n 
lerpreiation tsee page 27] the fadorLte of numbers up in 1can be 
calculated. 
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Example: jo calculate vl 7G-3S to ? decimal paces 


Key Sequence 

Display 

Comments 

IDPSI 2 

0.00 

Set decimsi to 2 places 

170 [ENTJ 38[-l 

1 32.00 


[SHIFTl f /5 J 

11 49 

answer 

Example: to eafcotaie 

( 1 - f 

v V§fl ■*■ v^e ; 

to 4 decimal places 

Key Sequence 

Display 

Comments 

(DPS) [4] 

0.0000 

Sel decimal jp 4 places 

20 |SHIFT| t'fx 1 

5 2915 

Calculate V2B 

36 iSNim ) 

30000 

Calculate V36 

HI 

11.2915 

Add * and y 

I SHIFT] (Vxj 

0.008$ 

Calculate reciprocal 

ISHlFTi ||NV|f^> 

00078 

answer 


Example to calculate stn 42 in floating decimal mode 


Key Sequence 

IDPS1 [iNVi iset) 
|SMSFT] [INV| 

42 |SIN) 


D lap lay 


0 

0. 

669130606358 


answer 


Example: 10 calculate cos (2r 4 19| to 2 decimaf places 

Key Sequence 


[OPS] 2 
[SHIFT] (tad) 

2 [ENTj[SHIFTS [XJ 

4 19 [-1 

1C0S] 


Display 

0.00 
urn 
6 28 
2.09 , 

0 50 anewer 


Ex ample; to calculate Tan .75- - sin 510 s 10 2 decimal places 


Example: to calculate 131 to floating decimal 


Key Sequence 

[DPS1IINV! (sdj 
13 [SHIFT] 
IRCLJ ILST X| 

ii M 

[SHIFT] W) | | 


(13-njt 

Display 

0 

6227020800 

13 

2 

3113513400 


Comment# 

Sot floating decimal 
131 

Recall 13 

Perform sumracrion 

answer 


Trigonometric Calculation 

The Mark 55 will calculate trig imrers* *ng functions in degrees 
or radians. 

[SHIFT] (rad) Causes me calculator to mtetpiel the displayed 
angle {tor inverse functions Jo calculate an angles as &amg m 
radians A dermal point will oe hi in the right most digit to indicate 
radians mode The calculator wilt remain in this mode until power 
on or urn the degrees node <5 selected 
[$HIFT| s' IN V] (wo} - causes the calculator to interpret the displ ayed 
angle (for inverse functions to Calculate an angle}, as Doing in 
degrees 

SINE. COSINE r AMD TANGENT 

[SIN) - Determines the 1 sine' ol the displayed angle in radians or 
degrees 

1CQS] - Determines the 'cosine of the displayed angle in radians 
or degrees. 

[TAN] - Detarmlnef; Ihn langent ol the displayed angle m radians 
or degrees. 


Key Sequent# 


Display 


[QPSI 2 
[SHIFT] trad) 

75 [ENT] [SHIFT] fir) {X} 
!TAN] 

[SHIFTJ[lNVyrsdJ 
510 [SIN] | *| 


0.00 

000 

23$ 

-1 00 
1 00 

-0 50 »ntw*r 


INVERSE SINE INVERSE COSINE AND INVERSE TANGENT 
[INVj [SIN] sin - calculates ihe value ol the angle (m radians or 
degrees], whose sine is displayed. 

[INV] [COS] cos calculates the value of the angle («n radians or 
degrees) whose cosine ‘Sdepiayed 

[INV] [Tan -tan -1 - calculates in# value of the angfe [in radians or 
degrees), whose tangent is displayed 


Example: to calculate cos 1 € in degrees 


Key Sequence Display 

IDPSI 2 0 00 

[SHIFT] jfNVj (rad) 0 00 

6 [INV] [COS | 53 13 


answer 


Example (o calculate irffi-lan 1 in radons To 2 decimal places 


Key Sequence Dliplty 

|DPS| 2[£H|FT| fradj 0 00 

[SHIFT] f*rj [ENrtj G [-] 0.52 

1 [INV] [TAN] 0.79 

|+] 1.31 


iniwtr 
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Example; To calculate 200 ™ 5% 

Key Sequence Display 

200 [ENT] 200 00 

5 [shifts looo 


answer 


Smce Ihe Mark 55 still retains the original base number in Y. you 
can simply calculate markon or discount. 

Example; Buy al $42-00 and markon 40% - what i&prohlanc! selling 
price? 


Key Sequence 

42 [ENT] 

40 (SHIFT] {%) 

1+1 

Example- You normally sell ai 
discouni ana selling price"? 


Display 

42,00 

16.60 profll 
50 60 selling price 

K96. Mark down by 30%. Whal is 


Key Sequence 


Display 


69 96 (ENT) 

30 |SH|FT| (%} 

I I 


69 96 

26.99 discount 
62 9? selling price 


|SHIFT] (&%) - Calculates the percentage difference between the 
numbers in the X and Y registers, places the resulting percentage 
in X and leaves Y unchanged. x ^ 100]—X 


Example! Gasoline Iasi year was 35c/gal. This year it is 55c/gal 
What is the percentage increase 7 

Key Sequence Display 


35 EENT) 

55 [SHIFT] f 6% ) 


0.35 

57.14 answer 


| SHIFT] [INV] r%J * Calculates the GROSS PROFIT MARGIN, using 
the sale price as the percentage bese Places the answer in the X 
register which can then be added to the Y register to obtain ihe 
selling price 

Ex «mpt#: Your prod uct cost $60 00 I n order to contribute s gross 
profit margin of 25%. what should you sell it at? 


Key Sequence 

Display 

Comments 

60 [ENT] 

60.00 

Enter cos! 

25 

25 

Key in GPM 

[SHIFT] (INV] (%) 

20.00 

profit 

[+1 

80 00 

selling price 


20 


Polar and Rectangular Coordinate Conversions 

[SHIFTJj' ^pof) - will convert tne rectangular coordinates located iri 
theX and Y registers into poler coordinates. |A radius and angla). 
The radius will displaved in I he X register . and the angle will be 
placed in the v register NOTE The angle wilt os calculated In 
degrees □* rsdtsns depending on the angle mode selected fsee 
page 16} 

[SHIFT] [INV] f ~*po7,l will convert the polar coord males I radius is 
in X and the angle in Y) Into rectangular coordinates. NOTE. The 
angle In Y will be interpreted as degrees or radians depending upon 
the angle mode selected. ThF resultant rectangular coordinates are 
placed In the X and Y registers. 


Example: Convert rectangular coordinates (1, 1) to oolar coordh 
nates with !he angle in degrees 


Key Sequence 

Display 

Comments 

[DPSj 2 [SHIFT] |INV| (red) 

000 


1 lENT] 

1.00 


[SHIFT] {^poll 

1.41 

radius 

PC-'Y] 

45.00 

angle in degrees 

Example: Convert the rectangular coordinates {3, 4j to polar, wilt 
the angle in radians 

Key Sequence 

Display 

Comments 

[SHIFT] (rad) [DPS] 2 

0.00 


4 [ENT1 3 

3 , 


[SHIFT] f-po/j 

5 00 . 

radius 

EX—V7 

0.93 , 

angle In radians 

Example: Convert polar coordinates (2. 120) to rectangular 

Key Sequence 

Display 

Comments 

[DPS] 3|SHIFT][JNV] (rati) 

0,000 

Sei 3 decimal places* 
and degrees mode 

120 |ENTJ 2 

2 

Enler angle then 
radius 

(SHIFT][INV] (^ppi) 

-1 ODD 

x coordinate 

IX—Y] 

1 732 

y coordinate 

Example: Convert polar coordinates (6, 1) 

to rectangular 

Key Sequence 

Display 

Comments 

[SHIFT] feadj [DPSJ3 

0000 


1 [ENT] 6 

6 . 


[SHIFT][|NV] f->po>) 

3.242 . 

x component 

[X—Y1 

5.049 

y component 


2i 


I 


Memory Operations 

To allow add a Ton.il !:e*‘Miry in e<tfcu i ahons the MARK 55 has 9 
user accen t: t* msn.D'^s Tnese are m add I ot :v th- 4 register 
Operand utack, end the last * register 

SlorageRecall 

[STO| [N] N is ary numeric key T 9 This key sequent will clear 
memory N and store in memory N tne oata displayed The dis¬ 
played number 1$ not effected 

(RCL) |N| N is any numeric Key 1-9 fh ip key saquonee wilt clear rhe 
display and recall The number stored In memory N fo Ihp tiiaplay 
The number also remains in memory 

Example: Store ID In memory t 2D In memory 2 multiply the 
display by 2 ant! put theresuii m memory 3 Tnen recall memories 1. 
2 .and 3 


Key Sequence 

Display 

Comments 

10 (STOJ [1] 

10. 

Key m 10 and slofe 
memory V. 

23 [STOJ 12] 

20. 

Key in 20 and slore 

T6TD7 2, 

2|X] 

40. 

Multiply by 2 

|STOi [3] 

40. 

Store tn memory 3 

[RCL] [1] 

*0 

Rqcnli memory 1 

JRCl; (2) 

20, 

Rsca^ memory 2 

[rcl; [si 

40. 

Recall memory 3 


Unrestricted and restricted storage: 

Memone-s *7 6 and 9 are used xo place resells during cerair 
statistics) calculations Any p^evicusly stores data wit oe tost in 
these 3 re ; sier during rh&se calculations and therefore, they 
should not net used during these times I see Dug u->. - 1 *. 25>c»r snails! 
NOTE Memories 1 flsreurr^st-icTed anc may be used at any t rre 

□earing Memories - 

Although it '$ not necessary to clear Ihe memories smc* when 
storing data the n\n data is written ov#r, clearing can be done by 
storing zero or by turning powe r off' and on" 


* 


Memory-Display Exchange: 

fSTQl FRCLj [Nf - Will Simultaneously place the contents of the 
display <ri memory N and the corf entsol memory N inla the display 

Example STORE 10 in memory |, and 2 Key m 3 and exchange 
With memory 1 Recall memory 1 and 2 


Key Sequence 

10 [STO}[1|[STOt[2| 

3 [STO1 1RCL]11 1 

IRCLip] 

[RCL| [2J 


Display Com merits- 

10 Store 10 m memory 
1 and 2 

10 Key tn 3 and exchange 
with memory 1 
3 Recall memory I 

10 Recall memory 2 


Performing Arithmetic With Memories: 

WhBJl Ihe contents cf a memory are recalled to the display, the 
stack pushed down i».e_ x-^Y y-*Z i -Wt Thi3 allows you To use 
the contents ol a memory to aoo f subtract multiply or divide with 
The display 11 you wanl to save the anginal contents of the display, 
eiiher stere u tn a memory or first touch ENT] before recalling the 
memory 


Example Store TO in memory T find ihe log 10,000’hen add I to 
memory i. Then multiply the tog fOQfH} by 3. 


Key Sequence 

!0 [STD; i 

ID..000 \SH fT\ fiogi 

[STOj 2[f*CL| i 

r-nsToji 
IRCL] 2 (3) pCJ 


Display Comment? 

10 Sion? 10 in memory t 
4 Compute the log 1 D.00C 

10 Save fog 10.000 and 

reca l l memory T 
14 Add and store 
m memory f 

12 Recall tog 10 000 and 
Multiply by 3 


4 


n 


n 



Statistical Functions 

Summation M*yan and Variance: 

Th& MARK 55 w4l easily handle Calc Jettons involving mean var¬ 
iance and summations When performing these calculations mem 
cry registers 7 b and 9 am used 

* 1 This is the Sigma hey or summation hey When this key is 
pressed, the following occurs 

t| Memory *7 is incremented by 1 - Tht» counts the number oi 

enlrifrfi made 

2) The number In Ihi/dhtplay [X reqiylerj is added to ihecontenis 
nt memory - sum mat ion 

3J The square ol the number in me display (**] is added to (he 
contents ol memory #8 

41 T he contents nt Ihe Y register ere added to an internal mem¬ 
ory - this is used for vector addition 
[SHIFT] rT s - Calculates the arithmetic mean and Itie standard 
deviation The moan is placed in the x raster and the unbiased 
standard deviation in the Y register NOTE After calculating the 
mean and standard deviation additional en Erar^may be made since 
memonas 7 8 and 9 nave not been effected 
Before beginning a new statistical calculation touch [SHIFT] fc/rf 
wftkh cause* me calculator to ignore {tout does opt clean any 
numbers m memories 7, 1 and § 


[1NVJ (^_ -J. - This key sequence is used to perform error ?ecoY- 

ery Thai «s it wriii decrement by 1 memory *7. subtract the dis¬ 
played number from memory *9 subtract the square of the dis¬ 
played number from register 8 


Example: What is 1ha average of SO fQG, and 200 Enter 10 instead 
of 109 and perform error recovery 


Key Sequence 


Display Comments 


[SHIFT] (Ctrl 
90H ►] 
io [r h | 

10 iSNVl | b] 

too [H ■ j 200 ILM 
(SHIFT] /i r s; 

IX -Y] 


0. 

90 

to. 

IQ 

300 

130 

60 827625303 


mistake: mistake 
C orrect mistake 

Mean 

Standard deviation 


Dual Summation 

When using the summation function | I ; both the summation of 
the X register and Y register contents is performed Tins can be 
u«?d to perform dual summation 

'HCiJ *| ■ wtH bring to the display !he *uro of the X register 
emresand than touch rg [X- Y]wdi show The Sum of the ¥ register 
entries 


Example: In a survey of a company me ages erf the employees were 
56 73,71 49 27. A? 32. ana 28 What is :h* mean Age and Standard 
deviation Also the number of employees and the sum of their ages 

Key Sequence Display Content* 

[SHIFT] fcfr> 0 


Vector Addiiian Subtraction 

Example: There are 3 vectors with X and V components of (3, 4/ {3, 
7) and [10. t4* What is The lant vector by adding these 3 
together Also express as a magnitude and radium 

Key Sequence Display Comment* 


S6 [1 -j 73 [£-1 ?i Jr 

*1 7t 


(SHIFT] fetrf [OPS] 2 

Q DO 


->9 J - 127 : . ! 42 i; 

4 J 42. 


* [ENT] 3 [ E *■ I 

3 00 

Enter and sum vector T 

32 [I *] 28 [1 i\ 

28 


7 (ENT) 3 [11 ♦] 

3.00 

Enter and sum vector 2 

[SNFT| fjf ,j 

4725. 

Mean ol ages j 

. 14 [ENT] TO [ £ * l 

10.00 

Enter and sum vector 3 

[X-Y] 

IB 31278901B1 

Standard deviation 1 

[HCL] II t] 

1B.00 

Resuhanl x component 

IHCL] 7 

1 

* of employees 

' JX* -Y] 

25.00 

Resultant y component 

IRCL1 9 

378 

Sum of ages . 

L 

[X*'Y] [SHIFT] !~pol) 

29 88 

Resultant magnitude 



1 IX -VI 

57 38 

Resultant angle in degrees 

Two new employees ;om the company whose ages are 24 and 29 % 

What is the new mean and standard deviation^ 

1 



Key Sequence 

Display 

Comments 




24 H » ( L • 1 

29 





[SHIFT] <■ 

43 1 

Mean age 




IX—VI 

IB 4050852 

Standard Deviation 





25 


2* 



Metric U S Conversions 


[SHIFT; e—* ■ interprets the display as seeing in centigrade and 
converts lo farenhetl temperature 

[SHIFT \ jilsiV 1 1 c -ri - interprets I Me display as be^g m iaietihoit and 
conveys to centigrade temperature 

[SHIFTT f!fr +gai} interprets the display as toeing m iilefi and 
Converts to gallons 

[SHIFT] [tNV] t!tr~*gal) - Interprets the display as being In gallons 
end converts lo liters 

[SHlFT|fcm ‘inj - interprets the display as being m cehbmeiefsand 
converts to inches 

[SHIFT] -m} - interprets the display as being in inches and 

converts to centimeters 

[SHIFT] f*g— 4 b\ - interprets the display as being m kilograms and 
converts to pounds 

[SHIFT] [JHV; ikg^ib} * Interprets the ctso'ay as being rn pounds 
end converts 10 kilograms 

Example wn-i* r turoae. a scale reads That you weigh 60 kilo¬ 
grams Whs! would you weigh in New York > (Assume no effects 
from gray ration var atiortsi 

Key Sequence Display Comment* 

[SHIFT} (dn [DPSI 2 0 m 

3C ;SH^FT] 176.37 aniwar In pound* 

ExampJet The temperature in Lcs Ange cs is 65 terete t % What 
is me equ ,a e^i in centigrade? 

Key Sequence Display Comments 

[SHIFT) fCifj [DPS] 2 0 00 

65 [SHIFT] [INV] rcW> 29 44 answer 


Example: Convert \T centigrade ro tarenhed 12 titers to gallons. 
12 inches to centimeters and 12 pounds to Kilograms, 


Kay Saquonca 

Display 

Comment* 

(OPS! 2 

0 00 


12 

12 

12 degrees centigrade to 

[SHIFT] ic—i) 

53 60 

Farenhett degrees 

[RCL] [LST X[ 

12.00 

12 liters to 

[Shir] (itr~gar) 

3 17 

Gallons 

(RCL1 [LST X] 

12.00 

12 Inches lo 

[SHIFT] [INV] (cm-'in} 

30 46 

Centimeters 

[RCL] [LST X] 

12 00 

12 pounds to 

[SHIFT] [INV] <kg —JfcJ 

5 44 

26 

kilograms 


♦ 


Operating Limit* 


Overflow and Underflow 


Whenever the result of a calculation is outside of the rang# of The 
calculator overflow ^raster than 9 99999099999 ■ iO**i or under, 
flow (less than 9 IxtO **) occurs Thn will be ideated by lha 
display flashing on and Oft To interpret the result in the dis¬ 
play during overflow (or underflow) simply touch [CLX] one* and 
than mentally add 100 to the exponent If overflow occurred, or 
subtract 100 from the exponent If underflow occurred This will 
allow you to obtain a result with a 10 digit mentis** with the correct 
exponent of 10 Note if during overflow [or underflow) indication, 
Tht exponent Is 99 (or -99) men the result was outside the capabil¬ 
ity of 1h* calculator and adding 100 (or 100) to the exponent will 
not give the correct answer 
Example Calculate TOO' 

Kay Sequence Display Comment* 

[dps] [inv] mn o 

too too 

[SHIFT] {**} 9 332621544 57 Flashing 

[CLX; 9 3326215*4 57 Add 100 lo exponent lo give 

answer of 9 332621544 ■ 1 Q-* T 
Exempt*: To calculate OQ01 i - iQ*® 


K*y Sequence Display 

|DPS|[INVJ *$ai 0 

G001 [ENT 00001 

[EE] 99 1 99 

H I- 03 

[CUf] 0-001 


Error Condition* 


Comment* 


Flash mg 

Subtract 100 from exponent 
ic 9 'v# answer at C 001 TO '* 


There ar# certain operations ihal cannot be performed on the Mark 
55 and exempt to perform itus will causa an error condition An 
error Condition is indicated by a flashing 0 00 To remove an error 
condition touch [CLXj once The following is a iisl cl calculations 
that WfII cause an error calculation 


Calculation 

/X 

X‘ 

Y* W 

StN-’.COS ’ 
Inx. Jog* 


Error Rang# 

X- 0 

X’ 0 Of X is not an integer 
Y^O 

X > 1 Of X < 1 

X^0 


27 



Kay Sequence 

[SHIFT] [IW] (tad} 

7 [SHIFT] [INV]f,/7j 
9 [SHIFT] [INVU/SV M 
M [SHIFT] [lNV]j/T 
2 [ENT] 7M 91x1 ] 1 
[INVJ [COS] 


Display Comm « ota 


Section III 
Practical Examples 

To further assist ycm in untlersrandmg how to use your calculator 
some ba^c examples of problemsolving are giver mthas section It 
should be noted that the methods outlined he-e are not the only 
way to solve the problems, bul are used to give you a 'flow of 
problem sot vi ng NOTE: Sect.on IV contains groups of useful ecus 
lions Someof these equations W used <n the following exampEes 

Mathematics 


Example: Given a parabola as shown, whai is the arc engih ABC? 


Example: What are the 2 roots of the quadratic equation 
x*-x-42=0: 

t-br v t^-aaci 

Solution U» Xt, Xa- -=— 1 ——-^lwea-Vh=V c=-42 


Comments 

Emer -b __ 

Calculate v tr-4a 
and store the 
result in memory ^ 


Display 


Key Sequence 

1W-IIENT] 

1 [SHIFT] IINV; l/O |EMT] 

4 (ENT] I i |Xi 

M [SHJFTHV^HSTO] « 

1*1 

2 | ENT] 1 IX] [STO] [21 


2 Calcutta 2a ana store 
in memory 2 

6 X | root 1 


solution: 

Arc length = (W - Z>Mb * So) ln[(*a t Nl b)] 
where N= v fa J ■ i6e J 

Therefore 
N= i/(6p - 16(4p 

Arci 0 ngth = [N Z] + l(6.8) |8-4)| 1n||4 .4 . Nj fc| 


Example- For me Triangle shown whet is The angle A 


Display Comment! 

0 00 

30 00 Calculate N 
4 and 

256 00 store in 
17.09 memory 1 
flS4 

36.00 

1-13 

16.00 

33.09 

10 4ft answer 


Key Sequence 

[DPSJ 2 

6 lSHIFT| [|NV](Wj 
16 [ENT] 4 

JSHIFT] jINVj |V x) IX] 

1*1 [SHIFT] (if* ) ISTO] 1 

211 

6 [ENT] Ik] 

«(ENT]4|X| [ ] 

4 [SHIFT] |INV] (V5T] 
IFICLI 1|l| 

6 MM [X] t+ ] 


Solution Using a 2 b*+e»-2bc cosA we obtain 

/ b*tc4-a ! \ . / (7>» t (9) 1 

A=cos f —I cos I—fsr™ 



Business and Finance 

Example; £10.000 i$ deposited »n a bank at 7 75% per com¬ 
pounded Quarterly. What is the Total amount atte' 5 yea/^ 

Solution ustng Amount-p (1 + J| N 


0775 

1 = interest per pence- 1 -r— 
N-Number of periods - HMW 

Key Sequence 

10.000 !ENT| 

1 [£NTf 0775 :ENT] 4 I l 
! J4|ENT16[X IV*t 
[*I (DPSi 2 


04 splay 

1Q0DQ. 

0019375 

l 5849*95899 
15649 50 


answer 


Example: You are obtaining a mortgage tor £30.000 One oar* 
offers you a 30 year men Ig^qe at 8% per >ear and the other bank a 25 
year mortgage at a 5%. Which ore w+ll give you me lower month y 
payment and what ts the percentage difference between the 2 
payments 


Solution Using the formula 
LP 

Peymenl -——“ 

1 (1 If (1-1) 


UP 

M 


P^principal N number of payment per tods 

I ^interest per per rod as a decimal 


Key Sequence 

iDPS) 4 

08 IE NT! 12| ] [STOl 4 
l- I 300001X1 
[RCLJ [4j 1 I ! J 
30 TENT] 12 [X] \U 1 


Qjfpiay Comments 

00000 

0.0067 Calculate li 
200 0000 
1,0007 

360 0000 Calculate n 


Store m 4 


[Y X 1 1 H1“ 1 

fSTO] 1 

DBS I ENT] 12 ] ) [STO] 4 
1 4 r -1 aoooo [x] 
incLi HI i[ 11 
25 |HNT| 12 |X| I*'-] 


200 1294 
220 1294 

□ non 

212.5000 
1 0071 
300.0000 


1st payments 
Store m memory i 
Calculate I?: store in 4 


Calculate n 


|Y X J 1 I j I J 

|BCLj 1 [SHIFT] f£%) 


241,5661 2nd payments 
3 $74H Percent diflerence 


Statistic* 

Example for the values l 9JI 4. and 3 whal ts the mean un¬ 
biased standard devotion and unbiased variance > What »s the 
biased standard deviation and valance*? 


Solution The mean and unbiased standard deviation can be 
automatic a ly calculated Then variance^ (standard delation)* 

*L k*- 

To land the biased variance use var --- 

I x , = sum ot squares of entries 
Nf number of entries 
"il^-mean squared 


Kay Sequence 


DlepUy Comment* 


(SHIFT] fcfrj 
[SHIFT] f ■ *>[ST01 1 


n 

3 

S 2 


[*-Y| 

|SHtFT] lfW] 

|RCt] 8 
|«CL] 7 

[RCL| I (fHI] IX] 
WMf«CL]7f ] 
\wvr. ( s* } 


156170593625 

12 7000000001 
243 
5 

38 44 
10 16 
3 J074754901l 


Enter the values with 
the summation function 
Calculate mean, and 
stote in niemoiy I 
Unbiased standard 
tl evi alion 

Unbiased variance 
Sum of squares 
Number of entries 
mean squared 
Ehased variance 
Biased standard 
deu fait tin 


Combinations 


Example: From a group of 36 people how many subgroups of 6 
people can be formed 


Solution: 

Use c"-C J 6 b 

Key Sequence 

36 (SHIFT] m 
6 [SHIFT] f x f) 
36 |ENT| 6 [ | 
[SHIFT] (*') 

Ml ] 


36' 

6’ (36 8)1 

Display 

3 719933267 41 
720. 

30 

2 65252BS98 32 

1947/92 Number ol subgroups o( 
6 people 


3t 


!3Q 



Permutation* 

Ei a mple Fmo the number of arrangements ttrei can be made from 
tb® numbers 1 through 6 lading 3 at a time 

_ B , , wr 6' 

Solution MW-TfTW-irW 

Kay Sequence Display 

6 (SHIFT} m 720, 

[ACL) [LOT X| 3 [ I 3 

[SHIFT! fXtt H T20 answer 


Probability 

Example: Vou choose 3 items from a group of 16 There are 5 
defective pieces in The group of 16 a) What is (tie probate fity That alt 
3 items are d Effective 7 b) that none are defective ■> 

Solution; 

S number ol ways 3 items can be chosen from 

- C ( «, . -16?- 

3 3* 116-31' 

A - number ef ways 3 defective items can be chosen from 5 
defective items 

■ C (J) * -—- 

*3* 3* (5-3)1 

B * number of ways that 2 non defective items can be chosen 

from it nor-detective items 
r Ilf 

" C * a * 3» (II -3)! 


:tien P f A) pro&atM I tty all 3 are defective 


PtB proDability none aredetective ^ 


Key Sequence 

[SHirri'ci/MOPSJ 2 

15 [SHIFTJik'j 3 I SHIFTS* V 

16 |ENT] 3 1 | 
[SHIFT|r*W*]W|ST0|1 
5 ISHIFTKx'; 3[SHIFT)f*f) 

5 [ENT] 3f | [SHIFTJfxfJ 

[ ■ ][ ||HCL| T1 I 
11[SHIFTj(* , J 3|SHIFTJ(x'J 
11 JENT] 31 | 

]SHIFT|(X'J( :. j| | 

PCL| 1 ( l 


Display Comments 

000 

fi 00 Calculate S 

13.00 and store 

560 00 m memory 1 

6 DO Calculate A end 

2 00 divide by S tor 

0,02 answer a. 

6 00 Calculate 0 

0.00 and divide 

165 00 toyS for 

0 2$ answer b 


Electrical Engineering 

Example: A coil having inductance of 0 004 nernei and a re$ s- 
lanc* of U ohms t$ connected across 117 votts 60 hem What 
the current through the tail and the power absorbed by the cot) 7 
Solution: 

Using J VfZ where Z = ■ (2“ lLj ? 

and power VI cos a when o -tan / —1 <L 1 


Kay Sequent# 

Display 

Comment! 

!DPS) 3 

0 000 


T4 [ENT] [X] 

196 000 

R 1 

2 (ENT) {SHIFT! (ttJ [Kf 

6 203 

2n 

60 IX] ,034 ]Xj ISTO] t 

12B18 

2 it fL and store in 1 

[SHIFT] flNV] i ■/* | (*] 

360 293 

R ? * ft* fLp 

ISHIFTJ {/») 117 

117 

IX“Y](*| 

6 164 

1 (cutremi 

117 ]X] 

721 180 

V r 

IRCLl 1 |EMTj 14 1 ] 

0.916 

2* fL-fl 

[INV] [TAN] (COS] 

0 736 


|X| 

531.917 

Power 


Example: What is the ecu talent resistance of 3 paraJier resrstors 
whose values are '00 ohms. 220 ohms, and 560 ohms 


Solution Using R t <= — 

W- 

Key Sequence 

[DPS) 2 

100 [SHIFT] nml 
220 [SHIFT) flit) 

560 ISHfFTf (tfx) 

{*] [ + 1 [SHfFT] ff 


Ra 

Display 

0 00 
0.0 t 
435 -03 
1.79 03 
61 23 


answer 


Example: The power output clan amplifier is increased from 3 to 5 
watts Whit <i the change in oh itiecibies) 

Solution Using N- TO log — 

Pi 

Key Sequence Display 

| DPS] Z 0 00 

10 |ENT| 5 JENTJ 3 | | 167 

I SHIFT] (lost [X] 2 22 ensvrer 
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Example: Astep voltage(VOol 35voirs iseppuec across a senes rc 
network r-5QK,C 2mta What is the vdH age across t he capac tor 
fVa after 100 mifiseoondS 


Solution Using Vc Vi|l-e 1 fC i 


K*y 5tqtitnct 

Dtapfay 

1 

? 

i 

U 

|DPS| (set) 

0 

00 

Set scien 
title mode 

100 I > t J [EE] 3[ •' ][ENTJ 

1 

01 

Enter t 

50|EE| 3|EMT] 

5 

04 

Enter r 

2[EE]fi[-,-||X}[ ] 

l 

01 

Calculate 

|INV1 [In] 



T/rc 

4 5399929 7 6 

05 

Calculate 

B t frt 


h/-l ilH isixi 

3 49964 M00 

01 

Answer 

In velte 


Mechanical Engineering 


Eiampia Asna^t 3 inches ndiamefe* UU has a 3000 mch-pouhdS 
bending moment [M> anti a *000 inch-pounds larque (7) What es 
the mam-mum stress^ 

T6(M - % M* * T'7 

Solution use maximum stress 


Key Sequence 


Display Comments 


[DPS| W4 

ifi t?Ni| :k>oo|Emt] 
[SHIFT] |ltslV] r/IT/ 

4000 [SHIFT) [INV] 

[ < HSHIFT]f/ X j [ - ] 1XJ 
3[ENT| (V* ]lSHtFT||'frj(X] 


0 . 00 

3 03 
y 06 
t .5 07 
1 38 06 
0 482300164 01 
1 609024645 03 


601 scientific 
display 

Emer 16 

M-* 


16 (M+ v / M J + T'| 
d’ly 

ennrer 


Example 1 Ramleli plale capacitor has plate area of 2.2m 2 , arc 
plate separjlion gl 6 m a vacuum a potenhai deference Of 
3000 volts $ appt ed Wnai is at the capacran^ 0 ^he charge on 
Ihe Capacitor ej "he electrtc intensity hetwe^r- 'he plates'? 

Solution;: 

„ f3A i8 85 * 10 1z j(2-2)cOul 7 
ai 0 S-r.gC- -- d * 6 t ■ tO 1 K.M 

hi charge Q C Vab caulumbs 
Q Newtons 
C< ^ €eA coulomb 


Key Sequence 

Di&ptay 

Comments 

[SHiFTI fcht (DPS] [sen 

0 00 


[DPS] 2 

000 00 


*&S EE]^2) * 1 |ENTi 

B 65 12 

Calculate fOA anc 

2 2 [X] [STO] 1 

1§5-11 

store m 1 tor part c 

5 1 i£El3 | • ] ! I 

3 19 09 

capacitance 

6000 [X] 

2 55 05 

charge 

I*CL1 1 1 ] 

> 31 06 

electric Intensity 


Example: A uniform power cable 13 hung between 2 poles of equal 
height and 50 tear apart i2X» The weight of the cable iW) is t 1 
pounds loot Tha tension at the lowest point |Tj is 65 lbs, Whet is the 
length of me cable? 


Solution UemgL^-^y SINh -y 


Key Sequence 

Dleplay 

Comment* 

iDPS] 2 

000 


2 1ENT1 65 [X] 

130 00 

2T 

VIII 

118 18 

2TAIV 

l 1 |£NT] 50 [ENT| 2[ -]|X| 

27 50 

me 

65| | (hvp; [SIN] 

044 

finh {WX/Tj 

1*1 

51 51 

■ newer in feel 


Eiempie: fjetermme me moment of r-enra ol a honow circular 
Cy^ndar about its axis The oute? radius is 3 tees (R the inner 
• adius 7 2t> lael [Ril the length is 5 feel I and the matena! has a 
mass of 435 Jblt 2 fm) 


* , . (1 , nml {r, 4 r ; *| 

Solution: Use ]- - - 


Key Sequence 

[DPS] 2 

[SHIFT] rH [EMI 435 [X] 

5 1*1 

3 [ENT] 4 [ y'1 
225 [ENT] 4 lY’| I ] 

i*\n t 


Dl»p<ny Command 

0,00 

1366 59 

6632 96 nml 

8100 (i* 

53.37 r, 4 r, 4 

*89174 35 0ilM*0f 



Simple Harmonic Motion 

Example: When the balance wh©e< ol a watch is displaced 45 = from 
itsequilibnum position, it Deg ms to mo*e with an angular acceera- 
fon Of 30 rad’sec* Find the frequency F 


Solution Using F~ 


T_ 

T 


i /25radkiee 
2 n V ^ r ad 


Key Sequence Display Comment! 


[DPS] Z 

000 


2 [ENT] (SHIFT] ny (*] 

B 26 

2- 

[SHIFT] ifx) 

0 16 

Vn 

25 J£NTJ [SHIFT] t«i (ENT] 

3.14 



3163 


(SHIFT) fV» i W 

0 90 

a newer 


Rectilinear Motion 

Example A sal ts thrown upward wrth «n iniuai velocity (Vo) of 40 
meters J sec What is the height (Sj at the end of 2 5 seconds (t)? 

Solution Using S^Vot ^ where g~9 80? meter,sec 2 


Kay S*QU#nc* 

Ofspiay 

Comment* 

(DPSj 2 

0 00 


« 1ENT1 2.5 |X1 

100 00 

Vot 

5 [ENT] 8 807 [X] 

4 90 

fl/2 

2 5[SHirnilNV|,V7/ 

6 25 

I* 

m h 

m 2 5 

answer in meters 


Navigation 

Example: An airplane has an air speed of 600 moh at a bearing of 
4? , it ishgMmg ahead wlndgf6Qmph at the heading of 225 What 
ts the ground speed, and final heading of the airplane? 

Solution This ts simply the summation of 2 actors 
Key Sequence Display Comments 

(SHIFT)/cfr) 0, 

45, [ENT] 600 600 Enter first vector 

[SHIFT] pNV] f *poJJ 424 26 and convert to rectangular 
[X ') 424.26 Sum it, y components 

225 1ENT] 60 60 Enter 2nd vector and 

(SHIFT| IINV] r^pof) 42.43 eonvart to rectangular, 

(F 1 1 |RCL| [1 ■ t 381 84 Sum x y components and recall 

[SHIFT| f —po/i MO 00 ground speed 

[X - - YJ 45 00 final heeding 


36 


* 


Atomic and Nuclear Physics 

Exempt* What is the ratio of the electrical force (tel and gravita¬ 
tional force <fg} between 2 electrons? 


Solution 


= K Wfn _ Kg* 
L G (m 1 , 1 **) “ Gm* 


K^9 -10* nt - 
mass-9 10956-10 

Key Sequence 


(DPSI tea; [DPS) 2 
$ [EE] 9 [ENT] 

160219 [EE] t9 I *' ] [ENT] 
1*1 IX] 

6 6732 =EE] 11 [ * ] [ENT] 


G-6 6732 * 10 nt 
q ^t,60219xtO -1 * COul 

Display Comment* 

0 00 00 
9 00 09 
t 60 -19 q 
2 31 - 26 Kq* 

6.67-11 G 


9 10956 [EE] 31 | ♦/- I 9 10956 -31 m 

[SHIFTI [INV] ftfT) [X] 5 54-71 Gm* 

M 417 42 a newer 


Quantum Physics 

Example: What is me mass of an electron traveling at naif the speed 
* I light 7 Also at 3 5 the speed of hght what ^ the % increase 

Solution Using m=— m ° where N- — 
vHS? c 

tn cs» 1 N= 5 and tn case 2 N * .6 

Key Sequence Display Comment* 

9 10955 [EE| 31( * J ] [ENT] 9 10956 3! Enter mo 

(rest mass! 

t [ENT] ,5 (SHIFT) (INV] f^ST f 0 25 

I*] 0 75 1 - N f 

[SHIFT] (*/*) M |STO) 1 t 051691383 30 mass at v 5c 

9 10956 [EE] 31 1f/ [ |ENT] 9*0956 -31 Enter mo 

1 [ENT] 6{SHIFT] [INV] (J7} 0 36 1 -H 2 

H 0 64 

(SHIFT] (*/*) [+J l 138695 -30 mass at V= 6c 

[RCL] 1 ]X* *Y) fSH!FTKA%j 
(DPS1 2 




8 25 Increase of 6 25% 



Section IV 
Useful Equations 


Trigonometry 



i sin A 
VcosB 
1/tan B 


sin A 

^ a/c 

esc A 

cos A 

& bta 

sec A 

tan A 

= a/b 

cot A 


Relationships Among Trigonometric Functions 


sin^A^CDS^A = 1 

tan 2 A+i = sac^A 
1-coS 2 A = csc 3 A 


Relationships Beiween Sides and Angles of a Plane Triangle 


A 



law Ot sines 

a _ b = c 

sinA sinB ginC 

law of cosines, 

2ah cos C C 2 


Geometry 

Triangle: perfmeler-a-b ~ c 
srea = ’-'j (bh) 

Circle: ciFcumference^Sirr 

ama—TTr 1 


AnaJylic Equation 



Trapezoid: 

area- 4' n < a ' b ) 

penmBW.««-b*h(-g^g- ) 

Ellipse 



area=irab 

Analytic Equation 
X 2 Y* 
a 2 f b* _ 1 


a-Semi-major axis 

h SernF-mmai 


Parabola 

Area- —ab 
Arc Length ABC 
V b*-16a 3 b 3 P 4a * 

— 2 —■* er —5-■ 



Analytic Equation 
2PY 

Sphere: area-4rr 2 


volume 


4nr J 

“a - 


Law of Tangents 
3 - b Tan ‘ta(A t B) 
a-a ” Tan ^[A - 01 


Regular Polygon of N Sides 

Area^ —Nb 3 Cat(~j 
Penmeter- Nb. 
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Logarithms 


Business and Finance 
Interest Compounded 

A—P(t —I) 


log x= * cop vesting lug I any basaj of x to foc^ux 

3 lOQ’iiS 

log x/Hog x4log y 
Jog tx'y)^\og x-log y 
log U- v \fog * 

Jog a b-l.iDg b a 

Complex numbers 

x + ly^r|f;o50-8 sin&] 
where r= V y; ; - v ; 

& TAN’ 1 

Euler Identities 


A= future s/slue 

Represent value 

i=inlere3l per period En decimal 

N- number of periods 

PMT—payments per period 


Payments 

Pt 

Payment — ^ _- 1 

Annuities 


A—PMTJ 


n-u -i . 

i J 


Statistics 

M-egn — " f ' ~X 

N 


e’ ff co&0 -i s<n9 
g-a^ _ co^S i >in£> 



unbiased 

biased 

Variance 

1 X*N Nx* 

N -1 

21X*n-N* 2 

N 

Standard 

Deviation 

v variance 

v variance 


where 

r. x^-aath terms value summea 
1 X^^sum of me squares at each term 
H -number of terms 


i 



Appendix A 
Physical Constants 


Appendix B 

Prefixes For Power of Ten 


Physical Constant 

Value 

Units 

Symbol 


ProfiJi 

Symbol 

Multiple 

Ayogodrc tomber 

6,02?17*TC** 

Partrclei'mole 

•to 


Tera 

T 

10« 

BohJrr^P Canity 

T 30061 xlO^ 1 

ioufeTC 

K 


Giga 

G 

10* 

ElMtrwi Ctiinye 

1 60219*10 ^ 

f ixfttNj 

s 


Mega 

M 

10* 

£I*CW 

9/1C9S6*- 90 51 

«| 



Kilo 

k 

10* 

Beckon VnM 

1 60319x10-** 

JaJtt 

tV 


Hecto 

h 

IQ 3 

ramdci Caresfuit 

9 64B67* 10* 

C naif*' 

F 


Defca 

cJa 

10 

Ges Ccns'ard 

0 31434 

M*eVMqte-K 

*to 


Dec* 

<1 

10~’ 

[knvitCiiani Consiunl 

6 6732*10 11 

Nl-M-Kg* 

0 

P 

Conti 

c 

itr 2 

I 

% 

o 

5 

4v*ir* 

NbAirp^ 

jUo 


Mill 

m 

10-* 

p enuti , (y of g Vacuum 

1f36tr*IO* 

toutent&N-M- 

eo 


MiCfa 

u 

10* 

P1«k& taratenl 

6 m 19 x 10 ^ 

Jewries^ Sec 

K 


Nano 

n 

to - * 

Prgfnn Wow 

? 67761x10 aJ 

Kg 

mp 


Pico 

P 

10~ f3 

Rydberg Con^lnnl 

t 09737*1Q J 

'Muter 

* e Q 


Femto 

I 

10- ,# 

Speed of iLlghf 

?99 792x10* 

M/Sec 

t 

# 

Atlo 

a 

10^** 




t. 
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Appendix C 
Conversions Fodon 


Lengtfc 

\ kilometer ikfii) — rOOO meien fm) 
l meter (m|i= T 0D0 eentrmcfeFs (cm) 
I tenlimtur (Ern)-lO J m 
I jniHinioler {(imn}= IQ J m 
1 micron ( fJ- F 3 0 *m 
t millimicron (m jU)“10 
1 angstrom fAJ-10 ,i: m 

Area 

1 square rr»ter [ni 1 ) 10 76 ft 1 
1 fquor* Ioot lh ; )“929 cm* 


T inch fin.J-2 540cfn 
1 loot [Ft) 30.48 cm 
1 mfa fffliHI 609 km 
I mil 10 ™*in 
p centimeier 0 3937 in 
i nwter^39 37 in 
1 kilometer = 0 6214 mils 


i square mile (mPj 640 otra 

1 «n-4»60 Ff : 


Volume 

I bier (I)-1000 cm 1 -! 057 qunn [ql)-6l.G2 m 1 0 03532 tl } 
1 cubic mtftr [fu’^lOM 1=35.32 ft 1 
» cubic loot <Ft*>- 7 481 U S. yd =G 02*32 in 3 28 32 1 
1 U S. gollon (to*]- 731 m*=37aS h 
r e■ itish goltjn \ 202 U 5. gefon-??? 4 a 1 

JittSf 

1 k'i&grom (kg)=£2046 pejnis 061=0.06*52 vug. 

Is aS3 6 tfm 0 D3l»siug 
F ifcg 32 174 16- 14.1? kg 


Speed 

I km1ir=& 7778n*$*£-fl.62l4 irtfr-D 4P3 r$* 

1 diiir 467 | .60? fcn V=0.44 70 (WS»c - 1 1 506 kr jfrs 


Dftflrity 

1 gwem 1 - 10^ Im'm 1 -62.43 (Mr* -1 940 stug ft* 

1 16^-3-01602 gpt/cm 1 ! 

1 llug./Pf 1, “O.ST 54 gnvero* 

Farce 

1 nnwlon (nrJ 10 s dyrwi=Q.lQ20 kg=0.2248 lb 
1 pound weight (lb)-4 44B nf-0.^536 ky 32,17 poundals 
1 kilogram wstghi (kg)-2.2Q5 lb=0 BQ7 nt 
1 U thurl ten 2000 Hi I long ton 5240 16, 

1 metric 1eii> 2205 lb 


\ otip I fit m= 1Q ? efqt=0-7376 fl 16 “0 238? ca*-9.£81 ’0 ^Btv 

I ff 6 — U56 ja«lu=0.3S39 :b) = I 265 ■ 10 J 
1 talar* (col) =4 '*6 jduie^-3 08? It lb^3„968 - TO J Bru 
1 &tu [British tnermqrf t/nhj- 778 ff lb TOSS pule* Q/ZV3 wen hr 
t wowott hour (hw ^=3.60 > ?0* igato^BiO 0 keaf-3413 Bm 
1 electron volt [«i}= 1.602* 1Q 1 * [Quid 

Power 

1 wnfl *1 iaule/s«= 10’erg* sac =0.3389 col.'*« 

I horsepower (tip) = 550 ff Iktot = 33 r 000 Ft IWmin 745 7 waft* 

1 kiiowtirr (kwj = 1,341 ho=737.A ft Ib/sec^O 9483 Btu/set 

Pressure 

1 m/m 1 - 10 dvnes/c^=?.06?* 10 6 otmtKphers 7 089 -10 * Ib/fH 
! Ihwt/irr 2 —6895 nt/m ? =5 171 cm mercurv^27 68 in waifrr 
1 atmosphere (orro) 1 0J3 t 10» nttoi 2 1.013 ■ 10 s rlynevun- 

=14 70 1b/ih 1 =76 cm mercury =406 8 id. water 


45 
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